












































FOURDRINIER KRAFT BOARD INSTITUTE, INC,
March 1, 1953
THE INSTITUTE OF PAPER CHEMISTRY
Appleton, Wisconsin
In conjunction with the F.K.I. Continuous Baseline Study,
seventy-nine different sample lots of 42-lb. Fourdrinier kraft linerboard
were submitted by twelve different F.K.I. mills to The Institute of
Paper Chemistry for testing during the period February 1 through February 28.
In addition to the 42-lb. kraft linerboard, four samples of special drum
stock were also submitted for evaluation by one of the participating
mills. The results on the special stock are tabulated separately in
this report. A tabulation of the number of samples classified according
to mill may be seen in Table I.
TABLE I
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These sample lots were tested for basis weight, caliper,
bursting strength, G. E. puncture, and Elmendorf tear. The average
strength results for each mill may be seen in Table II and are graphi-
cally presented in Figures 1 to 6. In addition to a comparison of the
mill averages for the various tests, Table II slso shows the current
F.K.I. averages, the cumulative F.K.I. averages, and the F.K.I. indexes.
The cumulative F.K.I. average includes all the results up to but not
including the current period; the current period in the case of his
report is February 1 through February 28. The F.K.I. indexes are obtained
as follows:
current F.K.I. average 100 .
cumulative F.K.I. average x 100 F.K.I. index W
The F.K.I. index prcvides a ready means of comparing the cur-
rent quality with previous results. For example, the current F.K.I.
average basis weight is 42.9 lb., and the cumulative F.K.I. average
basis weight is 43.1 lb. Hence, the index for basis weight determined
in per cent as indicated above is 99.5. This signifies that the current
average basis weight is slightly lower than the cumulative average,
which in this case covered the period from July 25, 1947 through
January 31, 1953.
A comparison of the results in Table II and Figure 1 shows
that with the exception of Mill E, the average basis weight results for all
mills conform to the 42-lb. specification set forth in Rule 41. Mill D
has the highest average basis weight, it being 44.0 lb. or approximately 4.8%
higher than the 42-lb. specification. On the other hand, Mill E has the low-
est average basis weight, it being 41.7 lb., approximately 0.7% lower than
the 42-lb. specification.
Fourdrinier Kraft Board Institute, Inc. Page 3
Project 1108-B Progress Report 68
The amount by which the mills vary from the 42-lb. specifica-
tion is as follows:














A comparison of the average basis weight data for the previous
period with the current FK.I. average indicates that the basis weight
results have remained the same.
A comparison of the average caliper values for the various
mills (see Figure 2) shows that the mill averages vary from a low of
12.3 for Mill H to a high of 14.3 for Mill C, the average being 13.3
which is somewhat lower than the cumulative average of 14.0.
The average bursting strength values obtained for each mill
are graphically presented in Figure 3, It may be observed that the
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average bursting strength values for the various mills range from a low
of 102 for Mill F to a high of 114 for Mill E. The current F.K.I.
average bursting strength is 109, somewhat higher than the cumula-
tive average of 106.
The data of Table II and Figure 4 show that the average G.E.
puncture result for all mills is 34 units. Mill F has the highest
G.E. puncture average, 41 units, and Mill B has the lowest average,
29 units. The current F.K.I. G.E. puncture average of 34 units is
lower than the cumulative F.K.I, average which is 36 units.
A graphic comparison of the Elmendorf tear results for the
various mills is given in Figures 5 and 6. The data of Table II show
that Mill E has the highest averag e machine direction tear value While
Mill B has the lowest. Mill D has the highest average cross-machine
direction tear value, whereas Mill B has the lowest value. It may be
noted that the current F.K.I. average machine and cross-machine direc-
tion tear results are lower than the cumulative averages.
A comparison of the F.K.I. indexes indicates that, for the
current period, the current F.K.I. averages for basis weight, caliper,
G.E. puncture, and Elmendorf tear are lower than the respective cumula-
tive F.K.I. averages, whereas the current F.K.I. average for bursting
strength is higher.
In order to compare the variation within a given mill, the
test results for each particular mill have been tabulated in Tables
III to XV for Mills A to M, respectively. In addition to the current
and cumulative averages, the mill factor and mill index are given for

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each mill. The cumulative mill average is the average test result
obtained on the samples submitted by the particular mill up to, but
not including, the current average. The mill factor and the mill index
are obtained as follows:
current mill average 100 = mill factor ()
cumulative mill average
current mill average x 100 mill index 
cumulative F.K.I. average
The mill factor and the mill index serve as a ready means
for comparing the current mill results either with the previous results
for that particular mill or with the cumulative F.K.I. results. As the
test data accumulate, the factors and indexes acquire added significance.
The reports also contain a comparison of the test data obtained at the
mills with test data obtained at The Institute of Paper Chemistry.
The results obtained on the special drum stock may be seen
in Table XVI.
It may be noted in Tables III through XVI that the data have
been separated on the basis of the sheet finish. The summarized results
for the mills which submitted sample lots during the current period are
as follows:
No. of Sample Lots





(Continued on next page)



























Sheet finish not reported
Semi-water finish
The results indicate that a majority of the mills are using
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A B C D E F G H I J K L M
CCMPARISON OF BASIS WEIGHT RESULTS
(Period February 1 - February 28)
Figure 2
Mill A B C D E F G H I J K L M
CCMPARISON OF CALIPER RESULTS
(Period February 1 - February 28)
Current Mill Average





























A B C D E F G H I J K L M
CCMPARISON OF G. E. PUNCTURE RESULTS






































Mill A B C D E F G H I J K L M
CQ?4PARISON OF TEAR RESULTS, Machine Direction
(Period February 1 - february 28)
Figure 6
CCMPARISON OF TEAR RESULTS, Across-Machine Direction
(Period February 1--February 28, 1953)
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As a supplementary part of the Continuous Baseline Study,
comparisons of the mill test results with those obtained at The Institute
of Paper Chemistry on corresponding samples have been included in this
report. As may be noted in Table XVII, the atmospheric conditions used



















R.H., Temp., Time, R.H., Temp.,
% ° F. hr. % F.
None 42-66 76-82
30-44 67-74 0.5 50 67-70
50 73 24-96 50 73





















A summary of the mill comparisons for the current period as
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respectively. The comparison for the various mills is given in Tables
XX to XXXII, for the 42-lb. liner samples. A comparison of the special
drum stock is given in Table XXXIII. In all the comparisons given in
Table XVIII to XXXIII, the Institute's test values have been used as
the reference line.
A comparison of the test data in Tables XVIII and XIX indi-
cates that in the majority of cases there is good agreement between the
mill and Institute data. Table XVIII shows the average difference
encountered in the comoarison of Institute and mill results for the
sample lots submitted by each mill for the current period, as well as
the maximum difference encountered in comparing the Institute and mill
,; ' test results for a given sample lot. In Table XIX, the average differ-
ences shown for each test in Table XVIII have been calculated on a
percentage basis for each mill. In addition, for purposes of comparison,
the average percentage differences for the preceding two periods are
shown.
It may be noted in Table XIX that the maximum variation
between the average basis weight results of the Institute and those
of a given mill on corresponding samples is one per cent for the cur-
rent period. This figure compares favorably with the maximum variation
of two per cent for the preceding two periods. Further, it may be
noted that the average basis weight results for Mills B, G, and H are
higher than those for the Institute, whereas the results for Mills A,
3, C, D, F, I, L, and M are lower, and the result for -iill J is the
same. In general, the agreement in 'basis weight results is very good
for the current period.
- ~~rmim1
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The maximum variation in caliper for the current period is
seven per cent. Compared with the values for the Institute, the average
results for Mills A, B, C, 3 , F, H, I, J, L, and M are lower while
the average result for Mill G is the same. The accord between Institute
and mill caliper values is good with the exception of Mill E.
It may be noted in Table XIX that the bursting strength
results exhibit a maximum variation of eight per cent for the current
period. The average results for Mills A, C, F, L, and M are higher
than those for the Institute, whereas the results for Mills B, D, E, G,
and J are lower and the results for Mills H and I are the same. The
agreement in bursting strength results is good except for Mills E and
0! F.
The G. E.puncture results exhibit a maximum variation of
twelve per cent for the current period. Compared with the values for
the Institute, the results for Mills A, F, and G are higher, whereas
the results for Mills B, C, 3, H, I, J, and M are lower. The agreement
between the Institute and mill results is good with the exception of
the variation for Mills B, G, I, and M.
It may be seen in Table XIX that the average machine direction
tear results for Mills A, I, and J are higher than those for the Institute,
whereas the results for Mills B, C, D, E, F, G, H, L, and M are lower.
The maximum variation for the current period is ten per cent. Only
the difference encountered for Mill E apears to be excessive.
With regard to the cross-machine direction tear results, it
may be noted that the average results for Mills C, D, I, J, and M are
"^" - -"* iiio riiiiiiiiin iiiiiiiiiLiiuuii~~iii~ii~iuiiiu~iiii»|ii~iiiiii.i~iii~iimii»nniiiiii iiiiinn i~r 1 im -
-
---------.>I -------->




higher than those ftr the Institute whereas the average results for
the other mills are lower. The maximum variation for the current
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OF DIDIVIDUAL TEST LQTS-fEBMUARZ 1 ¶THRUHFB 28, 1953( (oaun&I
Institute Dlata versus Mill Data
0 ~Caliper,
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- 5 34 33 -l1 344
- 2 34 :33 -l1 343
















































32 29 - 3 344
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397a 361 -26 .
4 0 1 a 379 -22
3$9a 386 - 3 C
yrra 373 +F3H
393 379 -14
38 2 a 398 -'163.a 42 4
376a 401 +25 0
3 89 a 399 +10
369a 383 -'14 (~
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e specimens which tore beyond the 3/8-inch imnit.
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